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FOREWORD 


This  report  is  concerned  specifically  with  strategies  of  training 
people  to  comprehend  compressed  speech.  Within  the  Army  Research  Insti¬ 
tute  for  the  Behavioral  and  Social  Sciences  (ARI) ,  basic  research  in 
human  performance  enhancement — locating  and  expanding  the  boundaries  of 
sensory  perception,  particularly  spatial  orientation  and  visual  or  audi¬ 
tory  perception — has  led  to  projects  in  night  operations,  night  training 
aircrew  performance,  and  selective  listening.  Earlier  ARI  publications 
on  auditory  perception  have  been  ARI  Technical  Papers  295,  296,  and  297 
on  compressed  speech  and  Technical  Research  Note  236  on  speech  comprehen 
sion.  Research  for  this  report  was  done  under  Army  Project  2T161101A91B 
In-house  Laboratory  Independent  Research.  The  principles  developed  in 
this  area  of  research  can  be  applied  in  any  agency  that  needs  rapid  re¬ 
view  and  analysis  of  large  amounts  of  auditory  material. 


JOSEPH  ZETONER 
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LISTENING  TO  COMPRESSED  SPEECH:  THE  EFFECTS  OF 
INSTRUCTIONS,  EXPERIENCE,  AND  PREFERENCE 


BRIEF 


Requirement: 

Human  Army  communications  processors  need  help  in  rapidly  reviewing, 
evaluating,  and  summarizing  backlogs  of  taped  telecommunications.  Speech 
compression  devices  allow  audio  recordings  of  telecommunications  to  be 
played  at  rates  faster  than  the  original  recording  without  changes  in 
pitch.  For  the  Army  to  make  effective  use  of  the  technology  of  time- 
compressed  speech,  variables  that  affect  the  processing  of  time-compressed 
communications,  such  as  listening  rate  preferences,  prior  experience  with 
compressed  speech,  and  listener  motivation,  need  to  be  explored  more 
fully. 


Procedure : 

Forty-eight  Army  enlisted  personnel  were  asked  to  listen  to  four 
passages  of  speech  in  a  self-paced  situation.  They  were  told  to  listen 
to  the  passages  at  rates  that  would  allow  them  to  process  the  informa¬ 
tion  as  rapidly  as  possible  with  no  loss  in  comprehension.  Before  listen¬ 
ing  to  these  four  passages,  half  (N  =  24)  of  the  participants  were  re¬ 
quired  to  listen  to  speech  compressed  to  twice  the  normal  rate;  the  other 
half  listened  to  speech  at  the  normal  rate.  Half  of  each  of  these  two 
prior-experience  groups  (N  =  12)  were  given  instructions  designed  to 
induce  epistemic  curiosity  motivation.  The  remaining  12  participants  in 
each  of  the  prior-experience  groups  were  given  neutral  instructions.  All 
participants  were  given  10-item,  multiple-choice  comprehension  tests  at 
tv.  iud  of  each  speech  passage.  After  listening  to  the  fourth  speech 
passage,  participants  were  asked  to  indicate  their  preferred  listening 
rates . 


Findings : 

Speed  and  accuracy  in  listening  to  compressed  speech  were  not  af¬ 
fected  by  the  epistemic  curiosity  conditions.  Prior  exposure  to  com¬ 
pressed  speech  led  to  consistently  faster  listening  rates  on  each  of  the 
four  passages  of  speech.  Preference  data  indicate  that  personnel  pre¬ 
ferred  to  listen  to  speech  at  rates  well  above  the  normal  speaking  rate. 
However,  prior  exposure  to  compressed  speech  did  not  affect  subsequent 
preferred  listening  rates . 


■ 


Utilization  of  Findings: 

Army  personnel  can  be  induced  to  listen  to  compressed  speech  at 
faster  rates  than  their  preferred  listening  rates.  This  effect  can  be 
enhanced  by  giving  personnel  brief  exposure  to  highly  compressed  speech 
before  asking  them  to  listen  to  compressed  speech  in  a  self-paced  situa¬ 
tion.  The  duration  of  this  enhanced  performance  is  unknown,  however. 
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LISTENING  TO  COMPRESSED  SPEECH:  THE  EFFECTS  OF 
INSTRUCTIONS,  EXPERIENCE,  AND  PREFERENCE 


INTRODUCTION 

Berlyne  (1954b)  and  others  (Watts  &  Anderson,  1971,  and  Frick  & 

Cofer,  1972)  have  demonstrated  that  instructions  based  on  interrogative 
statements  are  far  more  effective  in  facilitating  the  learning  of  read¬ 
ing  material  than  are  instructions  based  on  declarative  or  imperative 
statements.  These  studies  show  that  people  who  are  asked  questions  about 
a  passage  before  reading  that  passage  remember  more  than  do  people  wno 
are  not  given  prior  questioning. 

Berlyne  (1954a,  1960)  hypothesizes  that  interrogative  statements 
enhance  learning  because  they  arouse  epistemic  curiosity.  According  to 
Berlyne,  epistemic  curiosity  is  a  motivational  state  that  develops  when¬ 
ever  a  person  perceives  a  discrepancy  between  available  and  needed  knowl¬ 
edge.  This  motivational  state  can  be  observed  in  the  mental  or  overt 
behaviors  people  show  when  attempting  to  resolve  the  uncertainty  created 
by  this  discrepancy.  Apparently,  questions  help  motivate  the  learner  by 
arousing  curiosity.  To  date,  however,  epistemic  curiosity  has  been  ex¬ 
plored  in  reading  tasks  only.  It  is  not  known  if  prior  questioning  fa¬ 
cilitates  learning  when  material  is  presented  aurally. 

Speech  compression  devices  enable  audio  recordings  to  be  played  back 
at  rates  faster  or  slower  than  originally  recorded  without  changing  the 
pitch.  Research  has  shown  that  untrained  listeners  can  comprehend  com¬ 
pressed  speech.  For  example,  Foulke  (1968)  showed  that  college  students' 
comprehension  scores  did  not  decline  significantly  until  word  rate  was 
increased  to  above  250  words  per  minute  (wpm) .  Shields  (1975)  demon¬ 
strated  that  Army  communications  processors  could  accurately  identify 
the  subject  matter  of  highly  technical  communications  compressed  to  1.5 
times  their  normal  rate.  Recently,  deHaan  (1977)  found  good  comprehen¬ 
sion  in  subjects  who  listened  to  historical  material  compressed  to  twice 
the  normal  speed. 

Numerous  studies  have  shown  that  subjects  can  be  trained  to  listen 
to  compressed  speech  at  more  than  twice  the  normal  rate  with  no  appre¬ 
ciable  loss  in  comprehension  (Grumpelt  &  Rubin,  1972;  Lambert,  Shields, 
Gade,  &  Dressel,  1978).  Relatively  little  is  known,  however,  about  how 
listening  rate  preferences  are  influenced  by  exposure  to  compressed  speech 
or  how  these  rate  preferences  influence  performance  when  listening  to 
compressed  speech.  To  make  effective  use  of  the  technology  of  rate- 
controlled  speech,  the  military  must  fully  explore  variables  such  as 
instruction-induced  motivation  and  listening  rate  preferences. 


This  experiment  explored  the  influence  of  several  variables  on  the 
performance  of  Army  personnel  in  a  self-paced  learning  situation  using 
compressed  sjxiech.  The  first  question  to  be  answered  was  whether  instruc¬ 
tions  that  fostered  epistemic  curiosity  would  have  the  positive  influence 
on  comprehension  for  compressed  speech  that  they  have  been  shown  to  have 
on  reading,  furthermore,  would  epistemic  curiosity  affect  the  rate  at 
which  subjects  elected  to  listen  to  compressed  speech:  Finally,  the  ex¬ 
periment  examined  the  relationship  between  preferred  listening  rates  and 
the  maximum  rates  at  which  subjects  corid  listen  to  compressed  speech 
(see  Lass,  Foulke,  Nester,  4.  Comerci,  1974;  and  Levine,  1975,  for  dis¬ 
cussions  of  speech  rate  preferences) . 


OBJECTIVE 

The  objective  of  this  research  was  to  assess  the  relative  influence 
of  epistemic  curiosity,  prior  experience  with  compressed  speech,  and  pre¬ 
ferred  listening  rates  on  the  performance  of  Army  personnel  in  a  self- 
paced  learning  situation  using  compressed  speech. 


METHOD 


Participants 

Participants  were  37  male  and  11  female  Army  enlisted  personnel. 
All  participants  had  scores  of  100  or  better  on  the  General  Technical 
scale  of  the  classification  battery. 


Apparatus 

Participants  were  seated  in  an  IAC^  acoustical  chamber  during  the 
experiment.  A  Crown  800  variable-speed  tape  recorder/player  was  used  in 
conjunction  with  an  AmBiChron  (Koch,  1974)  speech  compressor/expander  to 
present  passages  of  speech.  Participants  listened  binaurally  to  the 
speech  through  headphones.  Participants  controlled  speech  rates  by  manipu¬ 
lating  a  knob  on  a  control  box  in  the  audio  chamber.  All  participant 
responses  were  automatically  recorded  on  a  strip  chart  and  on  a  small 
laboratory  computer.  This  computer,  an  ADDS  1800-E,  was  used  to  regulate 
the  onset  and  offset  of  the  tape  recorder  and  to  record  listening  times. 


Use  of  commercial  names  is  for  purposes  of  clarity  only  and  does  not 
represent  indorsement  by  the  Department  of  the  Army. 
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Stimulus  Materials 


Five  passages  of  speech  were  selected  from  a  Library  of  Congress  re¬ 
cording  (talking  book).  The  Proud  Tower  (Tuchman,  1966).  A  professional 
female  reader  read  the  passages  at  an  average  rate  of  130  words  per  minute 
(wpm) .  One  of  the  passages  was  used  as  a  practice  passage.  For  purposes 
of  counterbalancing  and  data  analysis,  the  remaining  four  passages  (A,  B, 
C,  and  D)  were  combined  into  pairs  (AB  and  CD) .  Each  pair  was  treated  as 
a  single  unit  for  controlling  order  effects  and  in  subsequent  data 
analyses . 


Design  and  Procedure 

Participants  were  randomly  assigned  to  one  of  the  16  cells  of  a  2 4 
completely  randomized  factorial  design.  The  four  factors  defining  the 
cells  were  (a)  type  of  instructions  (declarative  or  interrogative) ,  (b) 
practice  passage  speed  (normal  or  twice  normal  rate) ,  (c)  passage  pre¬ 

sentation  order  (AB  followed  by  CD,  or  the  reverse) ,  and  (d)  order  of 
instruction  (AB  had  instructions,  while  CD  had  no  instructions,  or  the 
reverse) . 

Upon  arriving  at  the  laboratory,  participants  were  given  a  brief 
description  of  the  experiment  and  the  tasks  they  would  be  performing. 

They  were  given  a  practice  session  during  which  they  were  shown  how  to 
control  the  rate  of  compressed  speech.  Next,  the  participants  were  told 
to  listen  to  a  practice  passage  and  that  they  would  be  asked  questions 
later  about  the  passage.  They  were  also  told  that  they  would  not  be  able 
to  control  the  speed  of  the  speech  during  this  practice  passage,  but  that 
they  would  have  to  listen  to  the  passage  at  either  normal  speed  or  twice 
normal  speed,  depending  on  their  group  assignment.  After  they  finished 
the  questions  at  the  end  of  the  practice  passage,  participants  were  told 
that  they  would  next  listen  to  four  more  passages,  during  which  they  could 
control  the  rate  of  speech.  They  were  asked  to  listen  to  each  passage  as 
rapidly  as  possible,  but  not  so  fast  that  they  would  be  unable  to  answer 
the  questions  at  the  end  of  each  passage. 

Overall  listening  rates  for  each  passage  and  the  number  of  correct 
answers  on  each  test  served  as  response  measures.  After  completing  the 
test  for  the  fourth  passage,  participants  were  asked  to  listen  to  the 
fourth  passage  again.  While  listening,  they  were  asked  to  adjust  the 
speed  of  the  speech  to  the  rate  they  preferred.  Participants  were  also 
asked  to  adjust  the  speed  of  the  speech  to  the  rate  they  least  preferred. 
The  order  of  these  two  preference  judgments  was  counterbalanced  between 
participants. 
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RESULTS  AND  DISCUSSION 


Comprehension  Scores 

A  five-way  ANOVA  with  repeated  measures  on  the  last  factor  was  per¬ 
formed  on  the  total  number  of  correct  answers  achieved  by  participants. 

The  factors  analyzed  were  type  of  instruction,  practice  passage  speed, 
passage  presentation  order,  order  of  instruction,  and  passage  instructed 
(i.e.,  whether  or  not  preceded  by  instructions).  The  factors  of  passage 
presentation  order  and  order  of  instruction  were  not  independent  variables 
in  the  truest  sense  but  were  created  to  balance  out  the  possibility  of 
those  two  types  of  order  effects. 

Based  on  the  epistemic  curiosity  hypothesis,  it  was  expected  that 
comprehension  scores  for  passages  preceded  by  instructions  would  be  sig¬ 
nificantly  higher  than  scores  on  passages  not  preceded  by  instructions. 
However,  this  was  not  the  case,  since  none  of  the  main  effects  or  inter¬ 
actions  of  primary  concern  was  significant.  The  only  significant  effect 
was  the  practice  passage  speed  x  passage  presentation  order  x  order  of 
instruction  x  passage  instructed  interaction  (F(l,  32)  =  5.58,  p  <  .025). 
Although  subsequent  simple  effects  testing  using  Tukey's  HSD  test  (Kirk, 
1968)  revealed  a  few  significant  differences,  none  of  the  instructional 
manipulations  had  any  significant  effect  on  comprehension  performance. 

The  most  parsimonious  explanation  for  this  failure  is  that  the  in¬ 
structions  used  were  ineffective  instructions.  Instructional  attempts 
to  induce  epistemic  curiosity  effects  in  auding  tasks  may  be  inappro¬ 
priate,  however.  McGraw  and  Grotelueschen  (1972)  and  Boyd  (1973)  have 
suggested  that  prequestion-induced  increases  in  comprehension  of  written 
material  are  produced  by  fostering  rehearsal  and  review  of  the  answers 
to  the  prequestioned  material.  Review  and  rehearsal  are  severely  limited 
by  the  listening  techniques  used  in  the  present  study;  therefore,  the 
failure  to  find  comprehension  differences  between  differentially  in¬ 
structed  conditions  and  groups  may  be  because  participants  had  limited 
opportunities  for  review  and  rehearsal. 


Selected  Listening  Rates 

A  five-way  ANOVA  was  performed  on  the  listening  speed  the  partici¬ 
pants  chose.  The  factors  analyzed  were  the  same  as  those  examined  in 
the  analysis  of  the  comprehension  scores.  A  significant  main  effect  for 
practice  passage  speed  was  found  (F(l,  32)  =  20.01,  p  <  .001).  Partici¬ 
pants  who  were  required  to  listen  to  the  practice  passage  at  twice  the 
normal  rate  chose  to  listen  to  the  four  subsequent  passages  at  faster 
rates  than  those  who  listened  to  the  practice  passage  at  a  normal  rate 
(X  =  1.69  times  normal  versus  X  =  1.39  times  normal,  respectively).  Two 
interactions  were  also  significant:  (a)  practice  passage  speed  x  passage 
presentation  order  x  passage  instructed  (F(l,  32)  =  5.34,  p  <  .05)  and 


(b)  passage  presentation  order  x  order  of  instruction  x  passage  instructed 
(F(l,  J2)  **  b.88,  p  <  .05).  As  with  the  comprehension  data,  however,  sim¬ 
ple  effects  analyses  for  both  these  interactions  failed  to  yield  any 
significant  defects  for  instructional  manipulations.  No  other  main  ef¬ 
fects  of  interactions  were  significant. 

To  determine  if  participants  had  modified  their  selected  listening 
rates  during  the  course  of  listening  to  the  four  experimental  speech  pas¬ 
sages,  a  two-way  ANOVA  was  performed  on  the  selected  listening  rate  data. 
The  two  factors  analyzed  were  practice  passage  speed  and  trials  (i.e., 
Trial  1  first  passage  heard,  Trial  2  ■  second  passage  heard,  etc.). 

As  Figure  1  shows,  no  changes  in  mean  selected  listening  rates  were  ob¬ 
served  in  either  of  the  two  practice  passage  speed  groups  during  the  four 
experimental  passages.  Only  the  main  effect  for  practice  passage  speed 
was  significant  (F(l,  31)  ■  29.79,  p  <  .001).  Clearly,  the  effects  es¬ 
tablished  by  listening  to  the  practice  passage  at  normal  or  twice  normal 
speeds  were  not  modified  at  any  time  during  the  experiment . 
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A  four-way  ANOVA  was  performed  on  the  preferred  listening  rate  data. 
The  factors  analyzed  were  type  of  instruction,  practice  passage  speed, 
passage  presentation  order,  and  order  of  instruction.  As  in  the  previ¬ 
ous  analyses,  passage  presentation  order  and  order  of  instruction  were 
pseudo  f. actors  created  to  control  those  two  types  of  order  effects.  None 
of  the  main  effects  or  interactions  in  tins  analysis  was  significant.  A 
four-way  ANOVA  of  the  data  on  least-preferred  listening  rate  yielded 
similar  results;  that  is,  no  main  effects  or  interactions  were  signifi¬ 
cant.  The  results  of  these  two  analyses  clearly  indicate  that  neither 
instructional  set  nor  prior  experience  with  compressed  speech  affected 
participant  preferences  in  any  significant  way.  It  is  interesting  to 
note,  however,  that  of  the  33  subjects,  31  preferred  to  listen  to  speech 
at  a  faster  than  normal  rate  ( \ ^  <  1 )  *  25.40,  p  <  .001).  Furthermore,  the 
mean  preferred  rate  (142*  of  normal  rate)  was  significantly  hiohei  than 
the  normal  rate  (t  (32)  =  10.24,  p  <  .001). 

A  two-way  ANOVA  was  used  to  analyze  the  differences  between  pre¬ 
ferred  and  selected  speeds  for  groups  receiving  the  practice  passage 
either  at  the  normal  rate  or  at  twice  the  normal  rate.  The  group  re¬ 
ceiving  the  practice  passage  at  twice  the  normal  rate  selected  a  signifi¬ 
cantly  (F(l,  62)  8.92,  p  <  .05)  higher  rate  (X  «*  166*  of  normal)  than 

did  the  group  receiving  practice  at  the  normal  rate  (X  140*  of  normal). 
However,  these  two  groups  did  not  differ  in  their  preferred  speech  rates, 
as  the  respective  mean  differences  show  (144*  compared  to  141*  of  the 
normal  rate) . 

All  the  analyses  for  preference  data  were  performed  using  1  oast-square 
solutions,  because  these  data  were  based  on  the  responses  of  13  ot  the  48 
participants.  Preference  data  were  not  collected  from  the  first  1  5  people 
who  participated  in  t  It  is  experiment. 
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Furthermore,  the  group  given  practice  at  twice  normal  speed  selected 
speeds  (X  =  166%  of  normal)  significantly  higher  (F(l,  62)  =  13.90, 
p  <  .001)  than  their  preferred  speed  (X  =  144%  of  normal) .  No  such  mean 
differences  between  selected  and  most  preferred  speeds  were  found  for 
the  normal  speed  practice  group.  In  fact,  only  47%  of  participants  in 
the  normal  speed  practice  group  elected  to  listen  at  a  mean  rate  that 
was  faster  than  their  mean  preferred  rate;  while  94%  of  the  participants 
in  the  twice  normal  group  elected  a  mean  listening  rate  that  was  faster 
than  their  mean  preferred  rate.  This  difference  in  the  proportion  of 
individuals  selecting  mean  listening  rates  above  their  preferred  rates 
between  normal  and  twice  normal  practice  groups  was  statistically 
reliable  (z  =  +3.49,  p  <  .005). 

Taken  together,  these  results  seem  to  indicate  that  although  prior 
exposure  to  compressed  speed;  modified  the  rate  at  which  subjects  elected 
to  listen  to  further  passages  of  speech,  it  did  not  influence  their  pre¬ 
ferred  listening  rates  in  any  significant  way.  The  fact  that  practice 
passage  speed  showed  a  moderately  high  point-biserial  correlation  with 
selected  listening  rate  (r(31)  =  +.55,  p  <  .01)  but  did  not  correlate 
with  most -preferred  listening  rate  (r(31)  =  +.06,  p  >  .05)  lends  support 
to  this  notion.  Preferred  listening  rate,  however,  did  show  a  significant 
and  moderately  high  correlation  with  selected  listening  rate  (r(31)  = 

+.47,  p  <  .01).  Apparently,  preferred  listening  rate  and  prior  forced 
exposure  to  compressed  speech  combine  in  an  additive  fashion  to  influ¬ 
ence  selected  listening  rate.  The  multiple  correlation  coefficient  using 
preferred  listening  rate  and  practice  passage  speed  as  predictors  of 
selected  listening  rate  was  relatively  high  (R  =  .68).-*  The  proportion 
of  selected  listening  rate  variance  accounted  for  by  combining  these  two 
predictors  (R^  =  .46)  was  very  nearly  the  sum  of  proportion  of  selected 
listening  rate  variance  accounted  for  by  each  of  these  predictors  con¬ 
sidered  separately  (.22  for  most  preferred  listening  rate  and  .30  for 
practice  passage  speed,  E  =  .52). 


CONCLUSIONS 

The  results  of  this  experiment  are  inconclusive  with  respect  to  the 
effects  of  epistemic  curiosity  on  listening  to  time -compressed  sjieech. 

In  this  experiment,  neither  comprehension  of  speech  passages  nor  listen¬ 
ing  rates  were  affected  by  instructional  attempts  to  induce  epistemic 
curiosity.  These  results  may  be  attributed  to  one  of  three  causes. 

First,  the  instructions  used  may  have  been  ineffective  in  inducing  epis¬ 
temic  curiosity.  Second,  the  limited  opportunity  for  review  of  the  aurally 

^To  better  estimate  the  population  correlation  coefficient,  the  multiple 
correlation  coefficient  (R)  was  "shrunken"  (R)  according  to  the  formula 
suggested  by  Guilford  and  Fruchter  (1978,  p.  377).  The  multiple  regres¬ 
sion  equation  based  on  R  is  X^  =  107.91  +  .125  X2  +  .184  X3  where  Xj  = 
predicted  selected  speed,  X2  =  practice  passage  speed,  and  X3  =  preferred 
listening  rate. 
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presented  passages  may  have  prevented  epistemic  curiosity  from  having  its 
usual  effects  on  comprehension  performance.  Third,  it  may  be  that  epis¬ 
temic  curiosity  simply  does  not  influence  comprehension  performance  when 
listening  as  it  does  when  reading.  In  our  opinion,  the  first  two  possibl 
causes  are  the  most  probable.  The  third  cause  seems  most  unlikely  to  us. 

The  results  of  this  experiment  clearly  indicate  that  Army  personnel 
can  be  induced  to  listen  to  speech  at  rates  well  above  their  preferred 
listening  rate  with  no  loss  in  comprehension.  It  is  also  clear  that 
listening  rates  in  a  self-paced  listening  task  can  be  modified  relatively 
easily  by  recent  experience  with  time-compressed  speech.  Our  results 
show  that  people  who  are  required  to  listen  to  compressed  speech  at 
faster  than  normal  rates  subsequently  elect  to  listen  to  compressed 
speech  at  rates  further  above  their  preferred  rates  than  do  people  who 
are  not  given  such  prior  exposure.  Prior  exposure  to  compressed  speech 
does  not  seem  to  influence  subsequent  accuracy  of  listening  performance 
nor  does  it  appear  to  appreciably  affect  listening  rate  preferences.  A 
person's  least-preferred  speech  rate  seems  to  have  little  influence  on 
his  or  her  self-selected  auding  rate.  However,  a  person's  preferred 
listening  rate  has  a  moderate,  positive  influence  on  his  or  her  listen¬ 
ing  rate  in  a  self-paced  listening  task. 

In  summary,  it  seems  that  preferences  for  speech  rate  are  not  modi¬ 
fied  by  brief  listening  experiences,  whereas  induced  rates  are  very  easil 
influenced  by  such  experiences.  People  given  brief  exposure  to  highly 
time-compressed  speech  subsequently  elect  to  listen  to  speech  at  rates 
well  above  their  own  preferred  rates  without  any  loss  in  comprehension. 

It  appears  that  a  person's  listening  rate  in  a  self-paced  task  depends 
on  that  person's  recent  experience  with  time-compressed  speech  and  his 
or  her  preferred  listening  rate. 
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1  Ofc  of  Naval  Rsch  AMington  ATTN  Code  452 
J  Ole  of  Nav.if  Rsch.  Arlington.  ATTN  Cod*  4511 
1  Ofc  of  Naval  Rsch,  Arlington.  ATTN  Cod*  450 
1  Ofc  of  Naval  Rsch.  Ailmqton,  ATTN  Corf*  44! 

!  N.iv.il  Afios|H-  Med  Res  I  ah  Pensacola.  ATTN  Aeons  Sett  Oiv 
I  N.ival  Aetospc  Med  Res  Lah  FVnsaenla.  ATTN  Code  151 
1  N.iv.tl  Aetospc  Med  Res  Lah.  Pensacola  ATTN  Corfe  1.5 
1  Chief  of  NavPers.  ATTN  Pets  OR 
1  NAVAIRSTA.  Norfolk.  ATTN:  Safety  Ctr 
\  N.rv  Oe*an«tqraphtc.  OC  ATTN  Code  6251,  Charts  Hi  Ttch 
1  Center  of  Naval  Anal,  ATTN  Doc  Ctr 
I  Nav AirSysCom,  ATTN  AIR  531 3C 
1  Nav  BuMed,  ATTN  M3 
1  NavMelfaoptetSubSqoa  2.  FPOSF  96601 
1  AFHRL  (FT)  Williams  AFB 
1  AFMRL  (TT)  Lowry  AFB 

1  AFHRL  (AS)  WPAFB.OH 

2  AFHRL  (00J7)  Brooks  AFB 

1  AFHRL  (OO.FN)  Lackland  AFB 

1  HOUSAF  (INYSO) 

)  HOUSAF  (OPXXA) 

)  AFVTG  (RO)  Randolph  AFB 

3  AMRL  (HF)  WPAFB  OH 

2  AT  Inst  of  Tech.  WPAFB  OH  ATTN  ENE/SL 
f  A TC  (XPTO)  Randolph  AFB 

1  USAF  AetoMed  l  ,h.  Brooks  AFB  (SUL  41  ATTN  OOC  SEC 
1  AFOSR  (Nil.  Arlington 

1  AF  LoqCmd  McClellan  AFB.  ATTN  Al  C/DFX'RB 

1  An  F  ore*  Acarfemy.  CO.  ATTN:  Dept  of  B«!  Sen 
5  NavPris  Fk  Oev  Ctr.  San  Diego 

2  Navy  Mad  Neuropsyrhiatnc  Rsch  Unit,  San  Diego 
!  Nav  Flectromc  Lalv  San  Diego  ATTN  Res  Lah 

1  Nav  TntgC.cn  San  Diego .  ATTN  Corte  900(V  Lilt 
I  NavPosfGraScFt  Monfeiey.  ATTN  Code  55Aa 
1  NavPostGraSch.  Monterey  ATTN  Cork*  2124 
1  N.«v  Ti  ngFquipC.tr  Orlanito  ATTN  Tech  Lib 
1  US  Dept  ol  Labor.  DC.  ATTN  Manpowei  Admin 
1  US  Dept  of  Justice.  DC.  ATTN:  Drug  Enforce  Admin 
1  Nal  Bu»  pf  Standards,  DC,  ATTN  Computer  Info  Secfton 
I  Nal  Clearing  House  for  MH  Info.  Rockville 
1  Denver  Federal  Ctr.  I  akewood,  ATTN:  BLM 
1?  Defense  Documentation  Center 

4  Dir  Psych.  Army  Hq.  Russell  Ofcs.  Canberra 

I  Scientific  Advsr.  Mil  Bd.  Army  Mq.  Russell  Ofcs.  Canberra 
I  Mil  and  Air  Attache,  Austrian  Embassy 

1  Ccn tie  d*  Recherche  Os  F  acteurs.  Mumame  d*  la  Ofense 
Nal  innate.  Brussels 

2  Canadian  Join!  Stall  Washington 

I  C/Au  Staff  Royal  Canadian  AF,  ATTN  Pers  St»l  Anal  Br 
J  Chief.  Canadian  Del  Rsch  Staff.  ATTN  CZCRDS(W) 

4  flidith  Of  Staff.  British  I  ml 'assy.  Washington 


I  Of  fk  Civil  lost  ol  I  itviio  Medicine  Canada 
1  AIR  CRESS  Kensington  ATTN  Info  Sys  Br 
1  M.iitaerpsykologisk  1  teneste  Copenhagen 
I  Military  Attach*.  Fiemh  Fmltassv  AT  TN  Dm-  Set 
I  Mctfet  in  Chet.  C  F  R  I’  A  Aiscital,  Toulon  Naval  F  iaotx 
1  Pint  Scientific  Oft  A»tpl  Mum  Engi  Rsch  Do  Mnmtty 
ol  Defense  New  Olhi 

I  Peis  Rsch  Off  Lilvary  AKA.  Isiael  Defense  f  ones 
I  Minister  is  van  Defensie  DOOP'M  Atd  Sooaai 
Psychologitche  7aken.  Th*  Hague  N«theiiands 
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